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(54) DOUBLE-SIDED WELDABLE ORIENTED MULTI-LAYER POLYOLEFIN FILM SUITABLE FOR PRINTING AND 
METHOD OF MANUFACTURE OF SUCH FILMS 



(57) Abstract: 

FIELD: manufacture of multi- layer 
polyolefin films. SUBSTANCE: proposed film 
contains one main layer and double-sided 
covering coats including hydrocarbon resin. 
Both covering layers contain silicon oil at 
viscosity of 350-500000 cSt and at least one 
surface of film is subjected to treatment. 
Proposed method includes co-extruding melts 
corresponding to separate layers of film, 
after which co-extruded film is passed 



through flat slotted head and rolls at 
temperature of 80-110 C; film is biaxially 
stretched at relationship of longitudinal 
tension from 4:1 to 7:1 and transversal 
tension from 8:1 to 10:1; biaxially oriented 
film is stabilized thermally, subjected to 
surface treatment and rolled. Laminate 
includes multi-layer polyolefin film and 
paper or cardboard or another film made from 
thermoplastic polymer. EFFECT: enhanced 
efficiency. 11 cl, 1 tbl, 1 ex 
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(57) 

H3o6peTeHne othochtcs k ABycTopoHHe 
CBapuBaeMOM, npuroflHOM A/ifl nenaTH n 
ynaKOBKM, opneHTnpoBaHHotf MHorocnofiHOM 
nonnonec|3MHOBOM nneHKe, coAepKainefi, no 
MeHbLueCi Mepe, oamh ochobhoCi cnoPi n 
ABycTopoHHMe CBapuBaeMbie noKpbiBahoii^ne 
cnon, co as pxa u\\aq yrneBOAopoAHyHD CMony. 
OSa noKpbiBatoLL\nx cnofl coAepxaT 
cunnKOHOBoe Macro c BS3KOCTbfo 350-500000 
caHTMCTOKC, m, no MSHbLUSM Mepe, OAHa 
noBepxHOCTb nneHKW noABepmyTa 

noBepxHOCTHOw oo"pa6oTKe. Cnocoo" 
naroTOBJieHMfl nneHKH saKnionaeTCfi b tom, mto 
co3KCTpyAnpyfOT pacniiaBbi, cooTBeTCTByioLi^Me 



OTAenbHbiM cnoflM nneHKW, 3aTeM nepe3 
nnocKOLAeneByfo ronoBKy cosKCTpyAnpoBaHHyio 
nneHKy nponycKatoT nepes BbiTfl>KHbie BanKui, 
TeMnepaTypa KOTopbix cocTaBnaeT 80-110 °C; 
nneHKy 6naKcwanbHO pacTfirnBahDT npn 
cooTHOLueHMM npoAonbHoro pacT^>KeHM^ ot 4:1 
AO 7:1 h cooTHOLueHnn nonepeMHoro 
pacT^xeHna ot 8:1 ao 10:1, 6naKCi/ianbHO 
opi/ieHTupoBaHHyto nneHKy TepMoc^nKcupyjoT, 
noABepraHDT noBepxHOCTHofi oGpaooTKe n 3aTeM 
CMaTbiBaraT. JlaMWHaT BKnfonaeT MHorocnowHyfo 
noriMonectDMHOByfo nneHKy m GyMary, v\nv\ KapTOH, 
\at\\a Apyryw nneHKy H3 TepMonnacTWHHoro 
nonnMepa. 3 c. n8 3.n.cjD-nbi, 1 Ta6n. 
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M3o6peTeHne othocmtca k 

OpMeHTMpOBaHHOM, MHOrOCJIOMHOM 

nonMone0MHOBOM nneHKe, coAepwameM 

OCHOBHOM CJIOM, COflep^aLi^MM, B OCHOBHOM, 

nonnnponnneH, n flBycTopoHHe CBapMBaeMbie 
noKpoBHbie cjiom. nneHKM omn'-iaKJTcn hm3kmm 

KOSC^ML^eHTOM TpeHMfl B KOM6"MHaL\MM C 

xopoujeM CBapuBaeMOCTbHD no o6enM CTopoHaM 
nneHKM n noBbiweHHOM npuroAHOCTbK) Ana 
nenaTM. 

M3 ypoBHfi TexHMKH M3BecTHbi nneHKM c 

HM3KMMM KOGCjDCjDHLIHeHTaMM TpeHMfl . 

Tpe6oBaHHfl k nepepa6aTbiBaeMOCTM nneHOK m 
mx npoxoflMMOCTM npM oo~paooTKe b 
aBTOMaTM^ecKMX CTaHKax b Te^eHMe BpeivieHU 
nocTOflHHO noBbiiuaioTCfl. riosTOMy TpeoytoTca 
Bee oonee hm3kms K03c|DctDMi4neHTbi TpeHna, npM 

3TOM nOHflTMe "HM3KMe" KOS^C^I^ MeHTbl TpeHMfl 

BKrifCMajoT b HacTOflLi^ee BpeMfl 3HaMeHne b 
Akiana30He ot 0,3 ao 0,1, xota HecKonbKO neT 
Ha3aA TpeHne 0,4-0,5 CHMTanocb oneHb hm3kmm. 

M3 ypoBHfl tgxhuku n3BecTHO AooaBneHMe B 
nonnonecjDMHOBbie nneHKM aMMAa KapooHOBOM 
KucnoTbi Ana ynyHLueHM* cbomctb CKonbweHM*. 
OnucaHHbie nneHKM coAepxaT aMMAbi b 
noKpbiBajoLUMX cnonx MnM b ochobhom cnoe m b 
noKpbiBaKDLUMX cnosix. 

KpOMe TOrO, B ypOBHe TeXHMKM M3BeCTHO 

Ao6aBneHMe b nonMonec^MHOBbie nneHKM 
CMnMKOHOBoro Macna b KanecTBe cpeACTBa 

CKOnb>KeHMfl ATI51 AOCTMXeHMfl 3HaneHMM 

KoscjDctDMUMeHTa TpeHMfl MeHee 0,3. HeKOTopbie 



MCTOHHMKM MHCpopMai^MM peKOMeHAyfOT 

npMMeHeHMe CMnMKOHOBoro Macna b 
KOM6MH3I4MM c ApyrMMM cpeACTBaMM 

CKOnb>KeHMfl. 

B EP-A-0 182463 onMcaHa MHorocnoMHaa 
nneHKa, KOTopaa coAep>KMT 0,05-0,2 Mac.% 
TpeTMHHoro anwc|3aTMHecKoro aMMHa b ochobhom 
cnoe m KOM6MHai4MK) CMnMKOHOBoro Macna m 
SiO 2 b CBapMBaeMOM noKpbiBaKDLneM cnoe. 
CornacHO onMcaHMKO 3a cneT Heo>KMAaHHoro 
B3aMMOAeMCTBMfl SiO 2, CMnMKOHOBoro Macna m 

aMMHa B COeAMHeHMM C Bbl6paHHOM TOnLU,MHOM 

noKpbiBaioLAero cnofl MeHee 0,8 mkm nonynaioT 

nneHKM C KOacfXjDML^eHTOM TpeHMfl OT 0,3 M 

MeHee. Oah3ko HecMOTpa Ha npeKpacHbie 
KQ3c|Dc(DMi4MeHTbi TpeHMfl TexHonon/inecKMe 
CBOMCTBanneHKM HeyAOBneTBopMTenbHbi. B 
nacTHOCTM Ha HeM Henb3?i nenaiaTb, m nosTOMy 
OHa He npMroAHa Ann mhotmx cnynaeB 
npuMeHeHMfl. 

B EP-A-0143130 pacKpbiTbi nneHKM, KOTopbie 
coAep>KaT aMMA KapooHOBOM KMcnoTbi b 

OCHOBHOM Cnoe M TaiOKe KOM^MHai^MKO 

CMnMKOHOBoro Macna m SiC>2 b noKpbiBajomeM 
cnoe. AHanorMHHO ynoMHHyTOMy Bbiiue 
EP-A-01 82463 3Aecb onMcaHO cm HepreTMHecKoe 

AeMCTBMe TpeX BblCpaHHblX KOMnOHeHTOB Ha 

K03c)DctDMi4MeHTbi TpeHMH. 3tm nneHKM TaioKe 
HeyAOBneTBopMTenbHbi b nepepaooTKe, 
HecMOTpn Ha xopouuee KanecTBO CKonbxeHMfl. 
Mm TaioKe He XBaTaeT BaxHoro CBOMCTBa 
npMTOAHOCTM K nenaTM. B EP-A-0 194588 m 
EP-A-0217598 onMcaHbi ycoBepLueHCTBOBaHHaa 
nneHKa, KOTopan HecMOTps Ha xopoiuee 
cbomctbo CKonb>KeHMfl 3a cneT Ao6aBneHMfl 
CMnMKOHOBoro Macna npMroAHa k nenaTM. B stmx 
nneHKax AoGaBn^fOT cunnKOHOBoe Macno TonbKO 
b oamh noKpbiBaioLAMM cnoM, b cnynae 

HeoGxOAMMOCTM B KOM^MHai^MM C Si0 2 - BTOpOM 

CBo6oAHbiM ot CMnMKOHOBoro Macna 
noKpbiBatoLUMM cnoM Arm ynyniueHMfi 
npMroAHOCTM k nena™ o6pa6aTbiBaiOT 
KOpOHHbIM pa3p?iAOM. 3aTeM npOMCXOAMT 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



nepeHoc CMnMKOHOBoro Macna Ha noBepxHOCTb 
3Toro BToporo o6pa6oTaHHoro cnofl 3a cneT 
KOHTaKTa c nepBbiM noKpoBHbiM cnoeM, 
co Ae p>Ka m m m CMnMKOHOBoe Macno. 3a cneT 
TaKoro npMeMa nonynafOT nneHKy c xopolummm 
CBOMCTBaMM CKonb^eHMfl, co Ae p>Ka u^y \o 
cunnKOHOBoe Macno, KOTopan OAHOBpeMeHHO Ha 
06"pa00TaHH0M KOpOHHbIM pa3pnAOM CTopoHe 
xopoujo npMroAHa Ana nenaTM m TeM He MeHee 
CBapMBaeMaa. 3Ta nneHKa MMeeT HeAOCTaTOK, a 
MMeHHO OHa npMroAHa k nenaTM TonbKO c oahom 

CTOpOHbl. 3T0 OC06eHHO HeAOCTaTOHHO npM 

npMMeHeHMM nneHKM ati^ ynaKOBKM, b nacTHOCTM 
TaM, rAe TpeGyeTca nneHKa, npMroAHaa atis 
nenaTM c AByx ctopoh m \AMe\cu\an xopoiuMe 

CBOMCTBa CKOnb>KeHMfl. 

Ha3BaHHbiM Bbiiue cnoco6 ABnaeTCfl ao 

HaCTOflLHerO BpeMeHM eAMHCTBeHHOM M3BeCTHOM 

B03MO>KHOCTbHD Mcnonb3QBaTb nono>KMTenbHoe 
B03AeMCTBMe CMnMKOHOBoro Macna TaioKe b 
noBepxHOCTHO o6pa6oTaHHOM CBapMBaeMOM 
noKpbiBatoiAeM cnoe. CpeAM cnei^ManMCTOB ao 
cmx nop pacnpocTpaHeHO y6e>KAeHMe, hto 
co Ae p>Ka m m m CMnMKOHOBoe Macno 

noKpbiBaKJLUMM cnoM Henb3?i noABepraTb 
o6pa6oTKe KopoHHbiM pa3p?iAOM= TaK KaK TaKan 
o6pa6oTKa noBepxHOCTM BeAeT k CLUMBaHMio 
CMnMKOHOBoro Macna, BcneACTBMe nero 
CBapMBaeMOCTb paHee CBapMBaraLnerocn 
noKpbiBafOLAero cnoa HapyiuaeTca. 

riosTOMy 3aAaneM HacTOflLi^ero M3o6peTeHM5R 
aBnfleTca nonyneHMe MHorocnoMHOM 
nonMnponMneHOBOM nneHKM, KOTopaa npM 

HM3KOM KO30C|DMI4MeHTe TpeHMfl C A^yX CTOpOH 

npMroAHa Ana CBapKM m Anfl nenaTM. 

riocTaBneHHafl saAana pemaeTca cornacHO 
M3o6peTeHMK3 c noMOLUbio nneHKM 
BbiiueyKa3aHHoro TMna, OTnMHMTenbHbiM n pM3HaK 
kotopom coctomt b tom, hto nneHKa COAep>KMT 
yrneBOAopoAHyfo CMony m 06a noKpbiBa^Li^MX 
cnofl coAep>KaT CMnMKOHOBoe Macno m, no 
MeHbiueM Mepe, OAHa noBepxHOCTb nneHKM 
noABepmyTa noBepxHOCTHOM o6pa6oTKe. 

Bbino ycTaHOBneHO, hto He>KenaTenbHoe 

B33MMHOe BQ3AeMCTBMe Me>KAy CMnMKOHOBbIM 

MacnoM m o6pa6oTKOM KopoHHbiM paspnAOM, 
BeAymee k noTepe CBapHOM cnoco^HOCTM, 
MO>KeT 6biTb npeAOTBpameHO AooaBneHMeM 
yrneBOAopoAHOM CMonbi b ochobhom cnoM. TeM 

CaMbIM HeO>KMAaHHblM 06pa30M CTaHOBMTCfl 

bo3mo>khom noBepxHOCTHa^ o6pa6oTKa 
CBapMBaeMOM nneHKM, KOTopaa coAep>KMT 
CMnMKOHOBoe Macno b ee CBapMBaeMOM 
noKpbiBatoLi^eM cnoe. 

"noBepxHOCTHaa o6pa6oTKa" BKntonaeT 
cornacHO HacTOflmeMy M3o6peTeHMKD n«6oM 
cnoco6, KOTopbiM npMroAeH ati^ ynynujeHMa 

nOBepXHOCTHOrO HaTfl>KeHMJR noBepxHOCTM 

nneHKM MnM cooTBeTCTBeHHO Ana ynynujeHMa 
aAre3MM noBepxHOCTeM nneHKM no OTHOiueHMHD k 
nenaTHbiM KpacKaM, noKpbiTM^M, 
naMMHMpoBaHMK) m t.A- Cnoco6aMM 

nOBepXHOCTHOM 06pa60TKM flBnflHDTCfl 

npeAnoHTMTenbHO o6pa6oTKa KopoHHbiM 
pa3p?iAOM utim o6pa6oTKa nnaMeHeM. 

"CMnMKOHOBbie Macna" BKnfonafOT cornacHO 

M306peTeHMK) CMnMKOHOBbie Macna C BFI3KOCTbK3 

b o6nacTM ot 350 ao 500000 caHTMCTOKC, 
HanpMMep, nonMAnanKMncMnoKcaHbi c 

C i-04-anKMnOBblMM OCTaTKaMM, 

nonManKMna>eHMncMnoKcaHbi, 

MOAMCjDMI^MpOBaHHbie npocTbiM nonM3cjDMpoM 
CMnMKOHOBbie Macna, MOAMcjDMUMpoBaHHbie 
onecjDMHOM CMnMKOHOBbie Macna. CpeAM 
BbiLueyKa3aHHbix oco6eHHO npeAnoHTMTenbHbiMM 
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flBn^fOTCfl nofiMflUMeTuncunoKcaHbi. 
noKpbiBafOLHne cnoM C0Aepx<aT b o6u\ew\ ot 0,1 
flo 2,0 Mac.% cnjiMKOHOBoro Macna, 
npeflnoMTHTeribHO ot 0,3 flo 1,0 Mac.% no 
othollishmkd k Macce noKpbiBaromero CJlOfl. 

"OcHOBHbiM cnoeM" cornacHO HacToameMy 

M306peTeHHK) flBJlfleTCfl TOT CnOM, KOTOpbIM 

cocTaBJifleT, no MeHbiueM Mepe, 50%, 
npeAnoHTMTeribHO ot 80 ao 90% o6u\ew 
TOJILL^UHbl nneHKM. 

"rioKpbiBatoLUMMM cnoflMn" cornacHO 
HacTOflmeMy n3o6peTeHMHD flBnaioTCfl BHeujHue 
cnon nneHKM. 

"yrneBOflopoAHbiMn cm on a mm" cornacHO 
HacTo^meMy M3o6peTeHMK) aBJififOTCfi 
HH3KOMoneKynflpHbie nonMMepbi, cpeAHMM 
MoneKynapHbiM Bee (cpeAHMM Bee Mw) KOTopbix 
o6bNHO HaxoflMTCfl b o6nacTM ot 300 ao 8000 n 
KOTopbie OTnuHHbi ot nonnnponnneHOB. 

Ochobhom enow MHorocnoMHOM nneHKM 
cornacHO M3o6peTeHMfo coflep>KMT b ochobhom 
nonnonecjDMH, npeAnoHTMTenbHO nonMMep 
nponMneHa, m yrneBOAopoAHyio CMony m b 
cnynae Heo6xoflHMOCTM Apyrwe 

AononHMTenbHbie floSaBKM b scjDcjDeKTMBHbix 
KonM>-iecTBax. 06bNHO ochobhom cnoM 
coflep>KMT, no MeHbiueM Mepe, 50 Mac.%, 
npeAnoHTMTenbHO ot 75 ao 98 Mac.%, ocoo"eHHO 
npeAnoHTMTenbHO ot 90 ao 98 Mac.% nonMMepa 
nponMneHa (no OTHomeHMfo k Macce ocHOBHoro 
cnofl). 

nonMMep nponMneHa coAep^MT, no 
MeHbLueM Mepe, ot 90 ao 100 Mac.%, 
npeAnoHTMTenbHO 98-100 Mac.% nponMneHa m 
MMeeT TOHKy nnaBneHMfl 140 °C MnM BbiLue, 
npeAnoHTMTenbHO ot 150 ao 170°C. 
H30TaKTMHecKMM roMononMnponMneH c 
cjDpaKi4MeM, pacTBopuMow b H-renTaHe 6 Mac.% v\ 

MeHee no OTHOLUeHMK3 K M30TaKTMHeCKOMy 

roMononMnponMneHy, cononMMep 3TMneHa m 
nponMneHa c coAe p>Ka h m e m 3TMneHa 5 Mac % 
MnM MeHee, cononMMep nponMneHa c 
C 4-Cs-a-onec|DMHaMM c 

co Ae p>Ka h m e m a-onecjDMHOB 5 Mac.% MnM MeHee 
n pe ACTa Bn a to t npeAnoHTMTenbHbie nonMMepbi 
nponMneHa nn^ ocHOBHoro cnofl, npM stom 
M30TaKTMHecKMM nonMnponMneH flBnaeTca 
ocooeHHO npeAnoHTMTenbHbiM. nonMMep 
nponMneHa ocHOBHoro cnoa MMeeT o6biHHO 
MHAeKC pacnnaBa ot 0,5 ao 10 r/10 mmh, 
npeAnoHTMTenbHO ot 1,5 ao 4 r/10 mmh npM 
TeMnepaType 230°C m ycMnMM 21,6 H (DIN 53 
735). YKa3aHHbie MaccoBbie npoi^eHTbi 
OTHOcaTcw Ha cooTBeTCTByHDLUMM cononMMep. 

CornacHO M3o6peTeHMio ochobhom cnoM 
coAep>KMT ymeBOAopoflHyfo CMony b KonMHecTBe 
ot 2 ao 20 Mac.%, npeAnoHTMTenbHO ot 3 ao 
MeHee neM 10 Mac.%, HaM6onee 
npeflnoHTHTenbHO ot 3 ao 9 Mac.% b pacneTe Ha 
cnoM. YrneBOAopoAHbie CMonbi npeACTaBnaic-T 
co6om HM3KOMoneKynflpHbie nonMMepbi, cpeAHMM 
MoneKyn^pHbiM Bee (cpeAHMM Bee Mw) KOTopbix 
o6bNHO cocTaBnaeT ot 300 ao 8000, 
npeAnoHTMTenbHO ot 400 ao 5000, 
npeAnoHTMTenbHO 500-2000. TaKMM o6pa30M, 
cpeAHMM MoneKynapHbiM Bee CMonbi sbho 
MeHbLue cpeAHero MoneKynspHoro Beca 
nonMMepoB nponMneHa, KOTopbie EBnaioTCfl 

OCHOBHbIM KOMnOHeHTOM OCHOBHOrO CnOfl M 

MMetoT o6bNHO cpeAHMM MoneKynapHbiM Bee 
oonee 100000. 

npMroAHbie HM3KOMoneKynapHbie CMonbi 
npeACTaBnflHDT co6om npMpoAHyjo MnM 
CMHTeTMHecKyfo CMony c TeMnepaTypoM 
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pa3MflrHeHMfi ot 60 ao 180°C, npeAnoHTMTenbHO 
ot 80 ao 150°C, onpeAenaeMOM no Me to Ay 
ASTM E-28. CpeAM MHoroHMcneHHbix 
HM3KOMoneKynapHbix CMon npeAnoHTMTenbHbi 
yrneBOAopoAHbie CMonbi, a MMeHHO b BMAe 
Hea>TfiHbix CMon, CTMponbHbix CMon, 
i4MKnoneHTaAMeHOBbix CMon m TepneHOBbix CMon 
(3tm CMonbi onMcaHbi b 3HL^MKnoneAMM 

TeXHMHeCKOM XHMMM, YnbMaHH, 4-e M3A3HHe, TOM 

12, CTpaHMi^bi 525-555). ripMroAHbie HecfyraHbie 
CMonbi onucaHbi b MHoroHMcneHHbix MCTOHHMKax, 
HanpMMep, b EP-A-01 80087, Ha KOTopbiM 3Aecb 
npMBOAMTCfi ccbinKa. 

HecjDTflHbie CMonbi npeACTaBnaKOT co6om 
TaKMe yrneBOAopoAHbie CMonbi, KOTopbie 
nonynafOT nyTeM nonMMepM3ai4MM rny6oKO 

pa3nO>KeHHblX HecjDTflHblX npoAyKTOB B 

npMcyTCTBMM KaTanM3aTopa. 3tm HecfcTflHbie 
npoAyKTbi coAepxaT o6bNHO CMecb 
CMonoo6pa3yfoiAMX BeujecTB, HanpMMep CTupon, 
MeTMncTMpon, BMHMnTonyon, MHAeH, 

MeTMnMHAeH, GyTaAMeH, M3onpeH, nMnepMneH m 
neHTMneH. CTMponbHbie CMonbi jRBnflHDTcn 
HM3KOMoneKynapHbiMM roMononMMepaMM 
CTupona nnn cononnMepaMM CTMpona c apythmh 
MOHOMepaMM, HanpMMep MeTMncTMponoM, 
BMHMnTonyonoM m 6yTaAMeHOM. 

L4MKnoneHTaAMeHOBbie CMonbi ^BnaHDTCfq 
roMononMMepaMM MnM cononMMepaMM 
L^MKnoneHTaAMeHa, KOTopbie nonynaioT M3 
AMCTunnfiTa yrnepoflHOM CMonbi v\ pa3no>KeHHoro 
Hea>TflHoro ra3a. 3tm CMonbi nonynatoT 
BbiAep>KMBaHMeM npoAyKTOB, co Ae p>Ka u\v\x 
L^MKnoneHTaAMeH, npM BbicoKMX TeMnepaTypax b 
TeneHMe AnMTenbHoro BpeMeHM. B 3aBMCMMOCTM 
ot TeMnepaTypbi peaKi4MM mo>kho nonynaTb 
AMMepbi, TpuMepbi Mnn onnroMepbi. 

TepneHOBbie CMonbi ^BnfuoTca 
nonMMepM3aTaMH TepneHOB, T.e. yrneBOAopoflOB 
cjDopMynbi C 10 H 16 , KOTopbie coAep>KaTC3 b noHTM 
Bcex scpMpHbix Macnax MnM MacnocoAepxau^MX 

CMOnaX paCTeHMM, M MOAMCjDMI^MpOBaHHblMM 

cj^eHonoM TepneHOBbiMM CMonaMM . B KanecTBe 
cneL^ManbHbix npMMepoB TepneHOB mo>kho 
Ha3BaTb nMHeH, a-nMHeH, AMneHTeH, nMMOHeH, 
MMpi4eH, KaMcjDeH m noAO^Hbie TepneHbi. 
YrneBOAopoAHbie CMonbi MoryT npeACTaBn^Tb 
co6om TaioKe TaK Ha3biBaeMbie 
MOAMcjDMU.MpoBaHHbie yrneBOAopoAHbie CMonbi. 
MoAMcjDMKai^Mfo npoM3BOA?iT o6bNHO nepeA 
nonMMepM3ai4MeM nyTeM peaKL4MM cbipbeBbix 
npoAyKTOB nyTeM BBeAeHMfi cnei^ManbHbix 
MOHOMepoB MnM nyTeM peaKi^MM 
3anonMMepM30BaHHoro npoAyKTa, npM stom 
npoM3BOAflT npeAnoHTMTenbHO TMAPMpoBaHMe 
unw HacTMHHoe rMflpupoBaHne. 

KpoMe Toro, b KanecTBe yrneBOAopoAHbix 
CMon npMMeH^fOT roMononMMepbi cTMpona, 
cononMMepbi CTMpona, roMononMMepbi 
HMKnoneHTaAneHa, cononMMepbi 
L^MKnoneHTaAMeHa M/MnM nonMMepbi TepneHa e 
TeMnepaTypoM pa3M*irHeHMfl CBbiiue 135 °C (ati^ 
HeHacbiLi^eHHbix nonMMepoB npeAnoHTMTeneH 
TMApMpoBaHHbiM npoAyKT). OcooeHHO 
npeAnoHTMTenbHbiM flBnaeTcn npMMeHeHMe b 
npoMe>xyTOHHbix cnoax nonMMepoB 
i4MKnoneHTaAneHa c TeMnepaTypoM pa3M^rneHM?i 
140°C m BbiLiie. 

Ochobhom cnoM nneHKM MMeeT o6bNHO 
MOAynb ynpyrocTM MeHee 3000 H/mm 2 , 
npeAnoHTMTenbHO ot 1800 ao 2800 H/mm 2 , TaK 
KaK Ana o6bNHoro npMMeHeHM^ CBapMBaeMOM 
ynaKOBOHHOM nneHKM He Tpeoyic-TCfl oco6bie 

MexaHMHeCKMe CBOMCTBa MnM CBOMCTBa npM 
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BpameHnn. 

nonnoriectDMHOBafl nneHKa comacHO 
M3o6peTGHHK) coflep>KHT flaiiee, no MeHbLuen 
Mepe, oamh, npeflnoMTHTenbHo c A^yx ctopoh 
CBapuBaeMbiM noKpbiBatoLAnn cnon/cnon. 3tot 
noKpbiBaHDLHnPi cnon/sTn noKpbiBafomne cnon 
coAepwaT b ochobhom CBapnBaeMbie 
nonnMepbi a-onecpuHOB c 2-10 aTowiaivin 
yrnepoAa n cnnnKOHOBoe Macno, a TaioKe b 
cnynae HeooxoA^MOCTn Apyrne AooaBKn b 

COOTBeTCTBytOLAMX 3C|DCjl>eKTMBHblX KO Jl M H eCT B aX . 

OGbNHO noKpbiBaHDLHHM cnon/cnon coAepxnT ot 
75 ao noHTM 100 Mac.%, npeAnoHTMTenbHO ot 90 
AO 99,5 Mac.% 

CBapMBaiOLnerocfl oc-onecfcinHOBoro nonwMepa. 

npMMepaMM TaKMX oc-Onec£nHOBblX 

nonnMepoB ABrmioTCfi: 

cononnMep 3TnneHa n nponnneHa, nnn 
3THJieHa n 6yTnneHa-1 , nnn nponnneHa n 
6yTMiieHa-1 , 

nnn TepnonnMep STnneHa n nponnneHa n 
oyTnneHa-1 , 

nnn ciwecb H3 AByx nnn 6onee Ha3BaHHbix 
co- m TepnonniviepoB, 

nnn CMecb H3 A^yx nnn oonee HasBaHHbix 
roMO-, co- m TepnonniviepoB, npn Heo6xoAHMOCTn 
ciy/ieiuaHHbix c oahum nnn 6onee Ha3BaHHbiMn 
rowio-, co- m TepnonnMepaMM, 

npn stom ocoSeHHO npeAnoHTMTeribHbiMn 
flBrmfOTca: CTaTncrnnecKne cononnMepbi 
3THJieH-nponMneHa c coAe p>Ka h n e m STnneHa ot 

1 AO 10 Mac.%, npeAnoHTHTeribHO ot 2,5 ao 8 
Mac.%, MJ1M 

CTaTMCTMHSCKI/ie cononnMepbi 

nponnneH-6yrnneHa-1 c coas p>Ka h n e m 
6yTnneHa ot 2 ao 25 wiac.%, npeAnoHTnTenbHO 
ot 4 ao 20 Mac.%, b pacneTe Ha oo"Lnyfo Maccy 
cononnMepoB, nnn 

CTaTMCTMHecKwe TepnonnMepbi 
3THJieH-nponMneH-6yTnneHa-1 c co a© p>Ka h n e m 
STuneHa ot 1 ao 10 Mac.%, npeAnoHTMTenbHO ot 

2 ao 6 Mac.%, n coAe p>Ka h n e m 6yTnneHa-1 ot 2 
AO 20 Mac.%, npeAnoMTMTeribHO ot 4 ao 20 
Mac.% b pacneTe Ha o6myio Maccy 
TepnonnMepa, mjim 

CMecb M3 TepnoriMMepa 

3TnneH-nponnneH-6yTnneHa-1 n cononnMepa 
nponnneHa n 6yTnneHa-1 c coAe p>Ka h n e m 
STnneHa ot 0,1 ao 7 Mac.% n coAe p>Ka h n e m 
nponnneHa ot 50 ao 90 Mac.% n co Ae p>Ka h n e m 
6yTnneHa-1 ot 10 ao 40 Mac.% b pacneTe Ha 
o6ii4yfo Maccy CMecu nonnMepoB. 

OnncaHHbie Bbiuje cononnMepbi n 
TepnonnMepbi MMeioT o6biHHO nHASKC pacnnaBa 
ot 1,5 ao 30 r/10 muh, npeAnoHTMTenbHO, ot 3 
AO 15 r/10 MnH n TeMnepaTypy nnaBneHna b 
oonacTn ot 120 ao 140°C. OnncaHHaa Bbiiue 
CMecb n3 cononnMepoB n TepnononnMepoB 
nMeeT oGbMHO nHAeKC pacnnaBa ot 5 ao 9 r/10 
mmh n TeMnepaTypy nnaBneHna ot 120 ao 
150 °C. Bee Ha3BaHHbie Bbiiue MHAeKCbi 
pacnnaBa n3MepaioT npn TeMnepaType 230 °C n 
ycunnn 21,6 H (DIN 53 735). 

I~lpn HeoSxoAnMOCTn Bee onncaHHbie Bbiiue 
nonnMepbi noKpbiBaioLAero cnos mop/t 6biTb 
aHanornHHO ocHOBHOMy cnora nepoKcnAHO 
AecTpyKTypnpoBaHbi, npn stom mo>kho 
npnMeHHTb, b npnHLjnne, Te >Ke nepoKcnAbi. 
CTeneHb AecrpyKTypnpoBaHnfl cocTaBnaeT Ana 
nonnMepoB noKpbiBafou^ero cnoa o6"bHHO ot 3 
AO 15, npeAnoHTMTenbHO ot 6 ao 10. 

MHorocnonHaa nneHKa cornacHO 
n3o6peTeHnfo coAepwnT, no MeHbiuen Mepe, 
onncaHHbiPi Bbiiue ochobhom cnon n 
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ABycTopoHHne CBapuBajoLAneca noKpbiBaioLAne 
cnon, KOTopbie coAep>KaT onncaHHbie Bbiiue 
CBapnBahoiAnecfi nonnMepbi nponnneHa nnn nx 
CMecn. B 3aBncnMOCTn ot i^enn npnMeHeHn?i 
MHorocnonHbie nneHKn MoryT o6pa30BbiBaTb 
OAnH nnn HecKonbKO npoMe>KyTOHHbix cnoeB Ha 
noBepxHOCTn ocHOBHoro cnoa. B 
npeAnoHTnTenbHOM BapnaHTe ncnonHeHna 
MHorocnonHaa nneHKa nBnfleTcn TpexcnonHon, 
npn stom cocTaB noKpbiBafOLAnx cnoeB He 
o6fl3aTenbHO A°n>KeH 6biTb nAeHTnHHbiM, ho 
MO>KeT 6biTb n TaKOBbiM. TonmnHa 
noKpbiBaHDiAero cno?i/noKpbiBafOLAnx cnoeB 
cocTaBnaeT 6onee 0,4 mkm, npeAnoHTnTenbHO 
ot 0,6 ao 4 mkm, Han6onee npeAnoMTHTenbHO ot 
0,8 ao 2 mkm, npn stom noKpbiBaroLnne cnon Ha 
ooenx CTopoHax MoryT nMeTb OAnHaKOByfo nnn 
pa3nwHHyto TonLAHHy. 

06Li^an TonmnHa nonnonec^nHOBon 
MHorocnonHon nneHKn cornacHO n3o6peTeHnfo 
MO>KeT Kone6aTbc?i b LunpoKnx npeAenax n 
cooTBeTCTByeT nnaHnpyeMOMy npnMeHeHnfo. 
OHa cocTaBnaeT npeAnoHTnTenbHO ot 5 ao 70 
mkm, b ocooeHHOCTn ot 1 0 ao 50 mkm, npn 3TOM 
ochobhoPi cnon cocTaBnaeT npnMepHO ot 50 ao 
90% cyMMapHOM Tonu^nHbi nneHKn. 

KaK yKa3biBanocb Bbiiue, ochobhoCi cnon n 
noKpbiBaioLAne cnon MoryT coAep>KaTb 
AononHnTenbHO APyrne o6bNHbie Ao6aBKn b 
cooTBeTCTByfOLAnx scjDcjDeKTnBHbix KonnnecTBax. 
TaKnMn o6bNHbiMn AooaBKaMn fiBnflfOTCfl 
npeAnoHTMTenbHO CTa6nnn3aTopbi, 
HenTpann3yfoiAne areHTbi, aHTncTaTnnecKne n 
aHTn6noKnpyK)Li4Me cpeACTBa. 

B KanecTBe CTa6nnn3aTopoB mo>kho 
npnMeH^Tb o6bNHbie cTa6nnn3npyK)LAne 
coeAHHeHns Ana nonnMepoB STnneHa, 
nponnneHa n Apyrnx a-onec(3nHOB. Hx 
Ao6aBnnfOT b KonnnecTBe Me>KAy 0,05 n 2 Mac.% 
Oco6eHHO npnroAHbiMn iRBnflioTCfi 0eHonbHbie 
CTa6nnn3aTopbi, CTeapaTbi menoHHbix n 
LAenoHHO-3eMenbHbix MeTannoB n/nnn 
Kap6oHaTbi LAenoHHbix n LAenoHHO-3eMenbHbix 
MeTannoB. OeHonbHbie CTa6nnn3aTopbi 
npeAnoHTnTenbHbi b KonnnecTBe ot 0,1 ao 0,6 
Mac.%, b oco6eHHOCTn ot 0,15 ao 0,3 Mac.% n 
c MonapHon Maccon 6onee 500 r/Monb. 
Oco6eHHO npeAnoHTnTenbHbiMn ABn^fOTC^ 
neHTa3pnTpnTnn-TeTpaKnc-3-(3,5-AM-TpeT.-6yTnn 
-4-rnApoKcnc|DeHnn)-nponMOHaT nnn 
1 ,3,5-TpnMeTnn-2,4,6-Tpnc-(3,5-AH-TpeT.-6yTnn 
-4-rnApoKCM6eH3nn) 6eH3on. 

HenTpann3yK3LU,nMn areHTaMn fiBnflHDTCfl 
npeAnoHTnTenbHO A^rnApoTanbi^nT, CTeapaT 
Kanbuna n/nnn Kap6oHaT Kanbi^na co cpeAHnM 
pa3MepoM HacTni^ MaKcnManbHO 0,7 mkm, 
aoconfOTHbiM pa3MepoM nacTni^ MeHee 10 mkm n 
yAenbHon noBepxHOCTbio, no MeHbiuew Mepe, 40 
M 2 /r. 06bNHO Ao6aBn^K)T HePiTpann3yjoLAnn 
areHT b KonnnecTBe ot 0,02 ao 0,1 Mac.%. 

npeflnoHTMTenbHbiMn aHTncTaTnnecKUMn 
cpeACTBaMn ^Bn^ioTC^ anKaHcynbcjDOHaTbi 
menoHHbix MeTannoB n/nnn b ochobhom 
nnHenHbie n HacbiiAeHHbie anncjDaTnnecKne 
TpeTnHHbie aMnHbi. TpeTnHHbie anncjDaTnHecKne 
aMnHbi BKntonajoT coeAnHeHn^ o6iAen cjoopMynbi 
R 3 N, rAe R o6o3HanaeT ocTaTOK >KnpHoi?i 
KncnoTbi, nnn C 12 -C-|s-a^KnnoBbin ocTaTOK, nnn 
rnAPKOcn3aMeu4eHHbin anKnnoBbin ocTaTOK, npn 
3tom ocTaTKn R MoryT 6biTb OAnHaKOBbiMn nnn 
pa3nnHHbiMn. rnApoKCH3aMeiAeHHbiMn 
anKnnoBbiMn ocTaTKaMn flBnflKrrca 
npeAnoHTMTenbHO ruAPOKCMSTnn, 
rnApoKcnnponnn nnn rnApoKcn6yTnn. Oco6eHHO 
npeAnoHTMTeneH N, 
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N-6Mc(2-rMApoKCM3Tnn)-ajiKnnaMMH. TpeTMHHbie 
anMcjDaTMHecKMe aMUHbi wcnonb3yfOT 

npeflnoHTHTeribHO b KonnnecTBe ot 0,05 ao 1 ,0 
Mac. %, npn stom oco6eHHO npeAnoHTMTenbHO 
ot 0,1 ao 0,3 Mac.% KpoMe tors, b KanecTBe 
aHTMCTaTMKa npurofleH rnni^epnH MOHOCTeapaT. 

AMUAbi KapooHOBOM KMcnoTbi npeACTaBnfliOT 
cooom awiMAbi BOAopacTBopuMOM KapooHOBOki 
KucnoTbi c 8-24 a to Ma mm yrnepoAa v\nv\ CMecw 
3THX aMHAOB. OcooeHHO npeAnoHTMTenbHbiMH 

flBnflfOTCfl aMMA 3pyKOBOM KMCJIOTbl, aMUA 
MacnflHOM KMCJIOTbl , aMMfl CTeapMHOBOM KMCJIOTbl 

m noAoo"Hbie. OcooeHHO npeAnoHTMTeribHO 
BKHfoneHne aMMAa TOJibKO b ochobhom enow, 
npeAnoHTHTeribHO b Konn^ecTBe ot 0,1 ao 0,3 
Mac.%; ocooeHHO npeAnoHTMTenbHO ot 0,15 ao 
0,25 Mac.% (b pacneTe Ha ochobhom cjiom). 

M3o6peTeHne othochtca TaioKe k cnocooy 
nonyneHMH MHorocnofiHOM nneHKH cornacHO 
M3o6peTeHMto c nc-MOLAbfo M3BecTHoro caMoro no 
ce6e cnoco6a co3KCTpy3MM. 

CornacHO STOMy cnocooy mcxoa^t H3 tord, 
hto coaKCTpyAnpyioT pacnnaBbi, 

cooTBeTCTByjoLi^ne OTAeribHbiM cno?iM nneHKH, 
Mepe3 nnocKOLneneByro ronoBKy, nonyneHHyio 
TaKMM oopa30M njieHKy OTBep>KAeHM?1 
nponycKahDT nepe3 oamh mjim HecKoribKO Ban kob, 
3aTeM nneHKy 6naKcnaribHO pacT^rnBafOT 

(opM9HTMpyK)T), SMaKCMaJIbHO OpMSHTMpOBaHHytO 

nneHKy TepMocjDMKcupytoT m npeAycMOTpeHHbifi 
Ana o6pa6oTKM noBepxHocTHbiM cnoPi 
noABeprafOT o6pa6oTKe aha noBbiweHMfl 
noBepxHOCTHoro HanpaweHMfl, npn stom 
npeAnc-iTHTenbHa o6pa6oTKa KopoHHbiM 
pa3p?iAOM MnM nnaMeHeM. 

BwaKCManbHoe pacTflweHMe (opMeHTaLjMio) 

MO>KHO npOBOAHTb OAHOBpGMSHHO 

nocneAOBaTenbHO, npn stom npeAnoHTMTenbHO 
nocneAOBaTenbHoe 6naKcnanbHoe pacT3>KeHne, 
npn kotopom CHanana pacTflmBaioT npoAonbHO 
(b HanpaBneHnn MaujMHbi) n 3aTeM nonepeHHO 
(nepneHAMKynfipHO HanpaBneHMKo MaujMHbi). 

CHanana, ksk oo"biHHO b cnocoo~e 
co3KCTpy3nn, nonMMep nnn CMecb nonnMepoB 
OTAenbHbix cnoeB KOMnpuMnpyfOT b SKCTpyAepe 
m nepeBOA^T b >KWAKoe cocTOAHne, npn stom 
AooaBneHHbie b cnynae HeoGxoAHMOCTM 
AoSaBKH MoryT y>Ke coAepwaTbCfl b nonnMepe 
v\nv\ b cm ecu nonnMepoB. 3aTeM pacnnaBbi 
OAHOBpeMeHHO npeccyioT nepe3 

nnocKomeneByK) ronoBKy (ujupoKOLAeneByfo 
ronoBKy) m BbinpeccoBaHHyio MHorocnoMHyio 
nneHKy nponycKaioT nepe3 oamh nnn HecKonbKO 
BbiT?i>KHbix Ban kob, npM 3-tom oHa oxna>KAaeTCfl 
m OTBep>KAaeTC?i. OcooeHHO npeAnoHTMTenbHO 
noAAepxuBaTb TeMnepaTypy BbiTfi>KHoro BanKa 
v\nv\ BanKOB, c noMOLAbto KOTopbix 
BbinpeccoBaHHaa nneHKa TaioKe oxna>KAaeTCfl m 
OTBep>KAaeTC^, b npeAenax ot 50 ao 110°C. 

nonyneHHyio TaKUM o6pa30M nneHKy 3aTeM 
pacT^rMBawT BAonb m nonepeK HanpaBneHHK) 

3KCTpy3MH, HTO npMBOAMT K OpueHTHpOBaHMtO 

MoneKyn^pHbix u,eneM. B npoAonbHOM 
HanpaBneHUM pacTfl>KeHMe cocTaBnaeT 
npeAnoHTMTenbHO ot 4:1 flo 7:1 m b nonepeHHOM 
HanpaBneHUM npeAnoHTMTenbHO ot 8:1 ao 10:1. 
npoAonbHoe pacT?i>KeHne L4enecoo6pa3HO 
npoBOA^Tb c noMOLAbfo 
6biCTpoxoAHbix BanKOB b 
>KenaeMbiM cooTHOLueHneM 
nonepeHHoe pacTn>KeHne 



AByx pa3nnMHbix 

COOTBeTCTBUM C 
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cooTBeTCTBytoiAeM Knynn-paMbi (LunpunbHOM 

MaLUUHbl). 

TeMnepaTypbi, npn KOTopbix npoBOA^T 
npoAonbHoe n nonepeMHoe pacT^^eHne, mo>kho 



BapbupoBaTb. npoAonbHoe pacTH>KeHne 
npoBOA^T npeAnoHTMTenbHO npn TeMnepaType 
ot 120 ao 150°C, a nonepeHHoe pacTfl>KeHne ot 
155 ao 190°C. 

riocne 6naKcnanbHoro pacT?i>KeHM5R nneHKM 
npoBOAflT TepMocjDMKcaunKi (TennoByto 
o6pa6oTKy) nneHKM, npn stom BbiAep>KHBaHDT 
nneHKy npuMepHO ot 0,5 ao 10 c npn 
TeMnepaType ot 140 ao 160°C. 3aTeM nneHKy 

06bNHblM CnOCOSOM HaMaTblBafOT C nOMOLAbKO 

HaMaTbiBatoLnero ycTpoMCTBa. 

KaK y>Ke yKa3biBanocb Bbiiue, nneHKy nocne 
6MaKCManbHoro pacTa>KeHMfl, no MeHbiueM Mepe, 
no oahom noBepxHOCTM o6pa6aTbiBafOT 
n3BecTHbiM cnocoooM, npeAnoHTMTenbHO 
KopoHHbiM pa3paAOM nnn o6pa6aTbiBaKJT 
nnaMeHeM. 

ripn o6pa6oTKe KopoHHbiM pa3pHAOM 
i4enecoo6pa3HO nneHKy npoBOAMTb Me>KAy 
AByMfl npoBOA^LAMMM sneMeHTaMU, cny>Kau4HMH 
sneKTpoAaMM, npn stom Me>KAy sneKTpoAQMM 
npuKnaAbiBaHDT TaKoe BbicoKoe Hanp^xeHne, 
Haii^e Bcero nepeMeHHoe HanpaxeHne 
(npuMepHO ot 10 ao 20 kB npn MacTOTe 20-40 

Kri^), HTO MO>KQT MMeTb MeCTO KOpOHHbIM pa3p^A- 
3a CHeT KOpOHHOrO pa3p«Aa MOHM3MpytOT B03Ayx 

HaA noBepxHOCTbK) nneHKH, KOTopbifi pearnpyeT 
c MoneKynaMM noBepxHOCTM nneHKn, TaK hto 
nponcxoA^T non^pHoe BHeApeHne b ochobhom 
Henon^pHyra nonMMepHyK) MaTpwuy. 

flniR o6pa6oTKM nnaMeHeM c 
nonflpw30BaHHbiM nnaMeHeM (US-A-4622237) 
noAatoT sneKTpuHecKoe nocTOAHHoe 
Hanpa>KeHne Me>KAy ropenKow (0Tpni4aTenbHbiM 
nonfoc) n oxna>KAafOLAMM BanKOM. BennnnHa 
npnno>KeHHoro Hanpn>KeHnn cocTaBnaeT ot 500 
AO 3000 B, npeAnoHTHTenbHO, ot 1500 ao 2000. 
3a cneT npnno>KeHHoro HanpaxeHMn 
noHM3npoBaHHbie aTOMbi nonynaioT 

noBbiLueHHoe ycKopeHne m nonaAafOT c 
yBennneHHOM KHHeTMHecKOM 3HeprneCi Ha 
noBepxHOCTb nonnMepa. XnMnnecKne c&nzw 
BHyTpn MoneKynbi nonnMepa nerne 
pa3pyujafOTCfi m npoMcxoAMT 6onee 6bicTpoe 
o6pa3QBaHne paAHKanoB. I~lpn stom 
TepMHHecKaa Harpy3Ka nonMMepa 3HaHMTenbHO 
MeHbiue, neM npM CTaHAapTHoii o6pa6oTKe 
nnaMeHeM, m mo>kho nonynaTb nneHKM, y 
KOTopbix CBapuBaeMOCTb o6pa6oTaHHoPi 
ctopohn Aa>Ke nyniue, neM y Heo6pa6oTaHHoPi 

CTOpOHbl. 

H3o6peTeHne no^cHaeTCfl noApo6Hee Ha 
npMMepax BbinonHeHMfi. 
npuMep 1 

riyTeM cosKCTpy3MM m nocneAyKomeM 
nocneAOBaTenbHOM opueHTai^nn b npoAonbHOM 
v\ nonepeHHbix HanpaBneHn^x nonyneHa 
TpexcnoMHaw nneHKa c o6iAeM ToniAMHOM 20 mkm 
m c pacnonoxeHkieM cnoeB ABA, T.e. ochobhom 
cnotf OKpy>KeH AByMfl OAHHaKOBbiMM 
noKpbiBaHDLAMMH cnoflMM A. noKpbiBafomne enow 
HMeioT TonLAHHy ot 0,7 mkm. nneHKa nepeA 
HaMaTbiBaHneM noABepmyTa OAHOCTopoHHeM 
o6pa6oTKe KopoHHbiM pa3pnAOM. 
rioBepxHOCTHoe Hanp?i>KeHne nneHKM 
cocTaBnaeT Ha o6pa6oTaHHOM CTopoHe 
BcneACTBue stom o6pa6oTKM npMMepHO 36 
mH/m. 

Bee enow atia CTa6MnM3ai4MM coAepxanM 
0,13 Mac.% 

neHTaspMTpMTMnTeTpaKMC-4-(3,5-AM)TpeT-6yTMn- 
4-rMApoKCMcjDeHMn)-nponMaHaTa (® UpraHOKC 
1010) m b KanecTBe HeMTpanM3yjoLnero areHTa 
0,06 Mac.% CTeapaTa KanbL\Mfi. 

Ochobhom cnoM cocTOjqn b ochobhom M3 
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roMononnMepa nponnneHa c coflep>KaHMeM 
pacTBopi/iMOM b H-renTaHe cjDpaKU,MM 4 Mac.% n 
TeivinepaTypoti nnaBneHMfl ot 160 ao 1 62 °C. 
MHAeKC pacnnaBa roMononnMepa nponnneHa 
cocTaBJifln 3,2 r/10 mmh npn TeMnepaType 
230 °C m Harpy3Ke 21,6 H (DIN 53 735). 
Ochobhom enow coAepxan 1 0 Mac. % b pacneie 
Ha Maccy ocHOBHoro cnoa yrneBOflopoflHofi 
CMonbi c TeivinepaTypoM nnaBneHMfl okojio 
140 °C (npoflaeTC5i KaK CMona-MacTep63H 
SKcenop PO 609 cfupMbi 3kcoh KeMMKanc, 
TepiviaHUfl). 

CBapMBaeMbie nonnonecjDMHOBbie 
noKpbiBaK)Lnne cnon cocToann b ochobhom M3 
3TnneH-nponnneH-6yTnneH-1 -Tepnonniviepa c 
coflep>KaHneM 3 Mac.% STuneHa, 88,5 Mac.% 
nponnneHa m 8 Mac.% 6yTnneHa-1. 

noKpbiBaroii^ne cnon coflep>KajiM 0,33 Mac.% 

flMOKCMAa KpeMHMH CO CpBflHMM flliaMeTpOM 
HaCTMI4 4 MKM MJ1M 2 MKM H 0,8 MaC.% 

nojiMAHMeTuncmiOKcaHa c Bfl3KOCTbkD 30000 

CaHTMCTOKC. 

flnq H3roTOBneHHfl nneHKM 6binn Bbi6~paHbi 
cneAyMDLL^ne ycnoBun: 

3KCTpy3M^ - TeMnepaTypa 3KCTpy3nn 260°C; 
ripoAOJibHoe pacTfi>KG h Me - TeMnepaTypa 

BblTfl>KHOrO BaJIKa T=135 °C, K03Cf)C|DMU l MeHT 

npoAoribHoro pacTR>KeHi/m 6; 

nonepeHHoe pacT?i>KeHne - HarpeBafomafl 
oGnacTb T=180°C, BbiTflrnBafOLnaa o&nacTb 
T=177°C, KOGQ>4)ni4MeHT nonepeHHoro 
pacTfl>KeHMfl 8; 

OnKcaun^ - TeMnepaTypa T=155°C; 

06pa6oTKa KopoHHbiM pa3ps^AOM 
Hanpa>KeHMe 10000 B, nacTOTa 10000 I~li. 

nonyMeHHafl TaKUM o6pasoM nneHKa MMena 

H3 nOBepXHOCTM, 06pa6~OTaHHOM KOpOHHbIM 

pa3p?iAOM (cTpyMHbiki cnoco6), noBepxHOCTHoe 
Hanp5n>KeHne 36 mH/m. Ooa npeABapnTeribHO 
o6pa6oTaHHbix CBapuBaramnxca cnon 6binn 
CBapeHbi Apyr c ApyroM npn TeMnepaType 
130 °C (BpeMfi CBapKn 0,5 c m AasjieHne cxaTHfl 

10 H/CM 2 ). npOHHOCTb CBapKM COCTaBUJia 

npuMepHO 1,1 H/15 mm. I~lpn TeMnepaType 
140 °C (BpeMfi CBapKM 0,15 c n AaBneHne 
OKaTMfl 0,35 H/cm 2 ) npOHHOCTb CBapKH 
cocTaBuna 1,2 H/15 mm. 

CpaBHMTeribHbiM npuMep 1 

M3roTOBfieHa nneHKa, KaK onncaHO b 
npuMepe 1, coahum OTnunneM, hto b ochobhom 
cnoM He AoSaBnann CMonbi. Pe3ynbTaTbi 
npeflCTaBneHbi b Taonwue. 

CpaBHMTeribHbiM npuMep 2 

M3roTOBneHa nneHKa, KaK onucaHO b 
npuMepe 1, c oahmm OTnunneM, hto b 
noKpbiBaKDLUMti enow He Ao^aBnann 
cunnKOHOBoro Macna. Pe3ynbTaTbi 

npeACTaBneHbi b Taeniae. 

CpaBHMTenbHbiM npuMep 3 

M3roTOBneHa nneHKa, KaK onucaHO b 
npuMepe 1, c oahmm OTnMHueM, hto hm OAHa M3 
noBepxHOCTeM He o6pa6oTaHa KopoHHbiM 
pa3pHAOM. Pe3ynbTaTbi npeACTaBneHbi b 
TaSnMLie. 

npuMepbi m cpaBHMTenbHbie npuMepbi 

nOKa3blBaK3T, HTO CMOfia HeOKMAaHHblM o6pa30M 

npeAOTBpamaeT ciuMBaHMe cunMKOHOBoro Macna 
npn o6pa6oTKe KopoHHbiM pa3p*AOM 
coAep>Kaii4ero cunnKOHOBoe Macno 

noKpbiBaHDLnero cnon. BnaroAapn OTOMy 
coxpaHneTCfl TepMOCBapuBaeMOCTb nneHKM. 
ripMMeHeHMe CMonbi b nonnnponMneHOBbix 
nneHKax KaK TaKOBbix a^bho M3BecTHO. l/l3BecTHO 
TaioKe, hto CMona ynynujaeT MexaHMHecKne 
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CBOMCTBa nneHOK m mx 3amMTHbie cbomctb3. 
OAHaKO 6bino nonHOCTbfo Heo>KMAaHHbiM, hto 
CMona b nneHKe npeAOTBpaLnaeT M3BecTHoe 
CLUMBaHne CMnnKOHOBoro Macna npn o6pa6oTKe 
KopoHHbiM pa3p?iAOM- 3to M3o6peTeHne 
OTKpbiBaeT HOBbie nyTM M3roTOBneHMH nneHOK, 
KOTopbie 6naroAap?i o6pa6oTKe noBepxHOCTM 
oco6eHHO npMroAHbi Ana nenaTM, MMefOT 
OAHOBpeMeHHO oneHb xopomne CKonb3flLnne 
CBOMCTBa 6naroAapn CMnMKOHOBOMy Macny m 
OTnuHHO CBapMBaroTcw. flo HacTo^iAero BpeMeHW 
peanM30BbiBanc?i TonbKO eAUHCTBeHHbiM cnoco6 
nonyneHMfl TaKOM KOM6nHai4MM cbomctb b oahom 
nneHKe, HasbiBaeMbiM cnei4nanncTaMM 
"cnocoBoM ot6m BaHMfi" . 

flnn xapaKTepMCTMKM MCXOAHoro cbipba m 
nneHOK Mcnonb30BaHbi cneAyfomne MeTOAbi 

M3MepeHMM. 

HHAeKC pacnnaBa 

MHAeKC pacnnaBa onpeAenanM no DIN 53 
735 npM Harpy3Ke 21,6 H m TeMnepaType 
230 °C, unw npM Harpy3Ke 50 H m TeMnepaType 
190°C. 

TeMnepaTypa nnaBneHMfi 

MeTOA M3MepeHMfl DSC MaKCMMyM KpMBOM 

nnaBneHM^, CKopocTb HarpeBa 20°C/mmh. 
noMyTHeHMe 

rioMyTHeHMe nneHKM M3Mepfmn cornacHo 
MeTOAy ASTM-D 1003-52 
BnecK 

BnecK onpeAenanw no DIN 67 530. 
L43Mep?inM CTeneHb OTpa>KeHM?i KaK onTunecKykD 
xapaKTepMCTMKy noBepxHOCTM nneHKM. B 
cooTBeTCTBMM c HopMaMM ASTM-B 523-78 m ISO 
2813 yron o6nyneHMfl ycTaHaBnMBanM paBHbiM 
60 MnM 85°. Jlyn CBeTa noA ycTaHOBneHHbiM 
ymoM nonaAaeT Ha nnocKyfo M3Mep^eMyK) 
noBepxHOCTb m OTpa>KaeTCfl mmm 
cooTBeTCTBeHHO, pacceMBaeTCfl efo. 
rionaAafOLAMe Ha cjDOTOoneKTpoHHbiM npMeMHMK 
CBeTOBbie nyHM OToGpaxatoTca KaK 
nponopuMOHanbHbie sneKTpMHecKMe BenMHMHbi. 
L43MepeHHa^ BenMHMHa 6e3pa3MepHa m Aon>KHa 
yKa3biBaTbca c ymoM o6nyneHM^. 

ripoHHocTb TepMocBapHoro LUBa 

flna onpeAeneHMfl npoHHOCTM ABe nonocbi 
nneHKM lumpmhom 15 mm HaKnaAbiBatoT Apyr Ha 
Apyra m OAHOCTopoHHe CBapMBa^T npM 
TeMnepaType 130 nnn 140°C, BpeMeHM CBapKM 
0,5 MnM 0,15 c m ycMnMM CBapKM 10 MnM 0,35 
H/cm 2 (npM6op, Bpyrrep, TMn NDS, c 
OAHOCTopoHHe HarpeBaeMOM CBapoHHOM 
KonoAKOM). ripoHHOCTb CBapHoro LUBa 
onpeAenanM MeraAOM T-o6pa3Horo 
OTcnanBaHU^. 

TpeHMe 

TpeHne onpeAen^nn no DIN 53 375. 

noBepxHOCTHoe Hanpn>KeHMe 

noBepxHOCTHoe Hanp^>KeHne onpeAen^nM c 
noMOLU,bHD TaK Ha3biBaeMoro nepHMnbHoro 
MeTOA a ( DIN 53 364). 

npuroAHOCTb k nenaTM 

Ha o6pa6oTaHHbie KopoHHbiM pa3p?iAOM 
nneHKM 14 AHeM nocne mx M3roTOBneHMfi 
(KpaTKOBpeMeHHaa oi^eHKa), cooTBeTCTBeHHO 60 
AHeM nocne M3roTOBneHMfl (AonroBpeMeHHafi 
ou,eHKa) HaHOCMnM nenaTb. AAre3MHD KpacKM 
onpeAen^nM c noMOLAbfo TecTa KneMKOM neHTbi. 
EcnM c noMOLAbhD KnePiKOM neHTbi CHMManocb 
Mano KpacKM, to aAre3MK> KpacKM OLieHMBanM KaK 

CpeAHKDKD, npM flBHOM OTCnaMBaHMM KpaCKM - K3K 

nnoxyio. 

OnpeAeneHMe HananbHOM TeMnepaTypbi 

TepMOCBapKM 
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C noMoinbK) CBapoHHoro annapaTa HSG/ET 
c£npMbi Bpyrrep nonynanw TepMOCBapeHHbie 
npo6bi (cBapHofi ljjob 20 mm,100 mm), npi/i stom 
CBapuBann nneHKM npM pa3JinHHbix 
TeMnepaTypax c noMOLAbfo AByx HarpeBaeMbix 
CBapMBafOLi^MX KonoflOK npw flaBneHHM CBapKki 10 
mjih 0,35 H/cm 2 m AnnTenbHOCTH CBapKM 0,5 nnn 
0,15 c. M3 CBapeHHbix npo6 Bbipesaxin nonocbi 

AHfl TeCTHpOBaHMfl LUMpMHOM 15 MM. l~lpOHHOCTb 

T-o6pa3Horo CBapHoro LUBa, T.e. HeooxoAMMoe 
Ana pa3AejieHna npoBepaeMbix nonoc ycunne, 
onpeflejifuin c noMou^bfo MaujHHbi i/icnbrraHi/m Ha 
pacTfl>KeHkie npki CKopocTM BbiTn>KKH 200 
mm/mmh, npn 3tom nnocKOCTb CBapHoro LUBa 
o6pa3yeT npaMoPi yron c HanpaBneHMeM 
pacTfl>KeHMfl. HananbHOM TeMnepaTypofi 
CBapuBaHMfl (hjih MMHMMaribHOM TeMnepaTypoM 
CBapuBaHna) flBJifleTca TeMnepaTypa, npw 
kotopom AOCTuraeTca npoHHOCTb CBapHoro LUBa 
no MeHbuiew Mepe 0,5 H/15 mm. 

<t>opiviyna M3o6peTeHM5i: 

1. flBycTopoHHe CBapuBaeMaa, npuroAHaa k 
nena™, opueHTupoBaHHaa MHorocnoMHa?i 
nonMonecf)HHOBa5q nneHKa c KoocjDcpHL^eHTOM 

TpeHMfl OT 0,2 AO 0,3 H nOBepXHOCTHbIM 

Hanpfl>KeHneM 6onee 34 mH/m, coAep>Kai_uafl, no 
MeHbLLiePi Mepe, oahh ochobhom enow m c AByx 
ctopoh CBapuBaeMbie noKpbi Barony Me anon, npn 
3tom nneHKa coAep>KMT yrneBOAopoAHyfo CMony 
n o6a noKpbiBaKJLi^nx cnon coAep>KaT 
cnnnKOHOBoe Macno c BH3KOCTbHD b oonacTM ot 
350 ao 500000 cCt m, no MeHbiueM Mepe, OAHa 
noBepxHOCTb nneHKM noABepmyTa 

noBepxHOCTHOM o6pa6oTKe. 

2. MHorocnoMHan nonMonecfrMHOBafl nneHKa 
no n.1 , OTnnHaKDLi^aflCfl TeM, hto ochobhom cnofi 
coAep>KMT ymeBOAopoAHyio CMony. 

3. MHorocnoMHaa nonnonec^MHOBafi nneHKa 
no n.1, OTnnHafOLi^a?ic?i TeM, hto 
ymeBOAopoAHafl CMona coAep>KMTCfl b 
noKpbiBaHDLneM anoe/cnoax n/nnn b 
npoMe>KyTOHHOM crioe/cnofix. 

4. Mho roan oman nonMonecfwHOBas nneHKa 
no n.1 v\fv\nv\ 2, OTn^naioLAaflafl TeM, hto 
AononHnTenbHO coAep>KHT Si0 2 co cpeAH n m 
AnaMeTpoM nacTML^ ot 2 ao 5 mkm, 
npeflnoHTMTejibHO 4 mkm. 
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5. MHoroonofiHafl nonnonecjDnHOBaa nneHKa 
no oAHOMy v\nv\ HecKonbKMM nn.1-3, 
OTnnHaMDLnaacjR TeM, hto ochobhom cnoM 
coAep>KHT ot 0,05 ao 0,25 Mac.% b pacneTe Ha 
ochobhom cnoM TpeTMHHoro anMcfaTMHecKoro 
aMMHa. 

6. MHorocnoCiHafl nonMonecjDnHOBaa nneHKa 
no OAHOMy nni/i HecKonbKMM nn.1-5, 
OTnMHafOLi^aflc^ TeM, hto noKpbiBajoLi^Me enow 
coAep>KaT ot 0,2 ao 0,5 Mac.% cwnnKOHOBoro 
Macna b pacneTe Ha cooTBeTCTByioLUMM 
noKpbiBaKJLAMM cnofi. 

7. MHorocnoMHaa nonMonecjDMHOBaa nneHKa 
no OAHOMy nnn HecKonbKMM nn.1-5, 
OTnMHaKJLuaacfl TeM, hto noKpbiBaioLUMM 
cnoM/cnon coAep>KMT 6onee 0,1 Mac.% b 
pacneTe Ha cooTBeTCTByHDUHMM noKpbiBajou^MM 
enow aHTn6noKnpyfou4ero cpeACTBa. 

8. MHorocnoMHafl nonMonecpnHOBaa nneHKa 
no n.1, OTnMHajoLuancfl TeM, hto o6pa6oTKa 
BKnfonaeT HaHeceHne nena™ v\nv\ KawMpoBaHMe 
MHorocnowHOM nneHKM. 

9. MHorocnotfHafl nonnone0nHOBa?i nneHKa 
no OAHOMy \at\\a HecKonbKMM nn.1-8, 
OTnnHaK3Lnaflc^ TeM, hto OHa npnMeHaeTCiR b 
KanecTBe ynaKOBOHHoCi nneHKH. 

10. Cnoco6 n3i~oTOBneHMfl ABycTopoHHe 
CBapnBaeMOM, npMroAHoPi k nenaTn, 
opueHTupoBaHHoPi MHorocnoPiHoii 
nonnonec)DHHOBOM nneHKM, b kotopom Ana 
M3roTOBneHMfi nneHKM no n.1 cosKCTpyAMpyioT 
pacnnaBbi, cooTBeTCTByHDLAMe OTAenbHbiM 
cno?iM nneHKM, nepe3 nnocKOLi^eneByio ronoBKy, 
coaKCTpyAMpoBaHHyto nneHKy nponycKafOT nepe3 
BbiT?i>KHbie BanKM, TeMnepaTypa KOTopbix 
cocTaBnfieT 80-110 °C, nneHKy 6MaKCManbHO 
pacT^rMBaioT npM cooTHOLLieHMM npoAonbHoro 
pacT^xeHM?! ot 4:1 ao 7:1 n cooTHOiueHMM 
nonepeHHoro pacT?i>KeHMfi ot 8:1 ao 10:1, 
6MaKCManbHo opneHTMpoBaHHyfo nneHKy 
TepMocpMKCMpyK3T, noABeprafOT noBepxHOCTHOM 
o6pa6oTKe n 3aTeM CMaTbiBaKOT. 

1 1 . JlaMMHaT, BKnfonafOLUMM MHorocnoMHyfo 
nonMonecjDMHOByio nneHKy no OAHOMy MnM 
HecKonbKMM nn. 1-10 m 6yMary, nnM KapTOH, 
MnM Apyryio nneHKy M3 TepMonnacTMHHoro 
nonMMepa. 
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